High-pressure freezing combined with in vivo-DAB-cytochemistry: a novel approach for studies of endocytic compartments.
Methods for fine structural and functional analyses of complex and dynamic cell compartments must ensure high temporal resolution together with an excellent fine structural preservation. High-pressure freezing followed by freeze-substitution, and resin embedding is state of the art but its use is limited in combination with preembedding cytochemical techniques. Here we show a new approach for the exploration of compartments of the endocytosis system, which combines high-pressure freezing with peroxidase-catalyzed cytochemistry, thus using the potencies of both synergistically. Uptake of horseradish peroxidase-labeled molecules is followed by in vivo-staining and immobilization of endocytic compartments by generation of diaminobenzidine precipitates. Subsequently, the specimens are high pressure frozen, freeze-substituted, and embedded in resin. The excellent fine structural preservation, together with the high temporal resolution, and differentiating visualization of endocytic compartments qualify the new approach for morpho-functional studies of the complex and dynamic components of the endocytosis system involved in physiologic and pathologic cellular traffic, and in routes utilized in drug targeting strategies. The distinct appearances of membranes and reactive compartments provide optimal conditions for 3D-analyses by electron tomography allowing to discern subtle details of the complex 3D-structures of endocytic compartments.